Abstract. Current theory predicts that fish should show size-assortative shoaling in order to avoid increased predation risk by being the odd one out (oddity effect), or in order to minimize competition for food. I investigated with three-spined sticklebacks, Gasterosteus aculeatus, the importance of the oddity effect in promoting size-assortative shoaling. The greater an individual assesses its predation risk the less actively it is likely to forage. Hence, I examined with small and large fish whether an individual's foraging activity depends on its appearance (size) in relation to that of others in a shoal. The shoals were composed of three, six and 12 fish. Either one individual deviated in size from the rest of the shoal members or all the fish in a shoal were of similar size. When a stickleback was larger than others in the shoal its foraging activity was lower than that of large individuals in a shoal dominated by large fish or those in a size-assorted shoal. Small sticklebacks, however, did not change their foraging activity on the basis of their appearance in a shoal. These responses of individuals to their appearance did not depend on shoal size nor on the presence or absence of a predator. The results suggest that the oddity effect is likely to prevent larger sticklebacks from joining shoals of smaller individuals. They also suggest that factors other than the oddity effect, potentially food competition, may be more important in leading individuals to avoid the company of larger ones and prefer shoaling with matching conspecifics.
Much research has been carried out concerning the adaptive significance of group living, especially the effect of group size on the costs and benefits involved with group membership. Numerous studies have shown that an increase in group size may enhance food finding and predator avoidance. However, as the group size increases so does competition for resources (reviewed e.g. in Bertram 1978; Pulliam & Caraco 1984; Elgar 1989; Quenette 1990; Pitcher & Parrish 1993 ). Yet, acknowledging the fact that individuals differ in their characteristics, it is conceivable that the payoff to an individual of attending a particular group is affected, not only by the size of the group, but also by its composition (Metcalfe & Thomson 1995) . For example, although group living offers individuals protection against predators (Godin 1986; Magurran 1990) , the advantage is likely to be asymmetric. In other words, an individual's relative safety in a group is potentially influenced by its appearance in relation to that of its group mates. There is some evidence that individuals bear a cost of oddity in terms of vulnerability to predators. Namely, when compared with other group members or with individuals in homogeneous groups, odd individuals that differ by some feature from the group's majority appear to incur increased risk of being eaten by predators (Pielowski 1959; Mueller 1971; Kruuk 1972; Hobson 1978; Ohguchi 1978; Landeau & Terborgh 1986; Theodorakis 1989) .
It is well documented that a number of fish species tend to sort to shoals by their size (e.g. Pitcher et al. 1985 Pitcher et al. , 1986 Theodorakis 1989; Ranta & Lindströ m 1990; Ranta et al. 1992a, b; Krause 1994; Krause et al. 1996; Peuhkuri et al. 1997) . This preference to associate with matching companions might reflect an aim at uniformity in order to avoid the cost of standing out from the other group members (e.g. Ranta & Lindström 1990) . The interpretation of the observed shoaling preferences, however, is more complicated since increased predation threat sometimes results in more pronounced size segregation (Pitcher et al.
